Aim: Impaired cognition is common among older patients admitted to acute hospitals, but its association with functional trajectories has not been well studied.
Introduction
Impaired cognition is common among older patients admitted to acute hospitals, [1] [2] [3] [4] and is associated with a range of adverse outcomes including prolonged length of stay, impaired functional recovery and higher risk of institutionalization. [5] [6] [7] [8] With an ever-increasing population of older people, 9 the prevalence of cognitive impairments in the hospital is expected to rise.
Despite reports of the prevalence of dementia in acute hospitals being approximately 40%, 4 the National Audit of Intermediate Care in the UK reported in 2012 that just 12% of patients in intermediate care had dementia. 10 This might reflect an underdiagnosis of dementia in intermediate care, or that patients with dementia are either not being referred for or accepted for intermediate care. Even though national intermediate care guidance has been produced aiming at not excluding older people with mental health problems, 11 part of the apparent underrepresentation might be due to clinical decision-making. Decisions to refer to intermediate care services, such as inpatient rehabilitation, are made by the acute hospital's multidisciplinary team in conjunction with the patient, based on whether they feel the patient has the potential to recover further on discharge from hospital and would benefit from the service. The intermediate care service then decides if they agree with the recommendation and can accept the referral. The data from the National Audit of Intermediate Care raises the question as to whether there is a difference in functional trajectories of older patients admitted to hospital with dementia or other cognitive impairments compared with patients with no diagnosed cognitive impairment.
The aim of the present study was to retrospectively compare the functional trajectories of patients with cognitive impairment and those with no documented cognitive concern in a cohort of patients admitted to Department of Medicine for the Elderly wards.
Methods
Study design and setting. We carried out a retrospective observational study in a large tertiary university National Health Service (NHS) acute hospital in the UK.
Measures. The following measures were extracted from the hospital's electronic information systems:
• Age (years) and sex.
• Total length of stay (LOS; days).
• Emergency Department Modified Early Warning Score (ED-MEWS, highest recorded in the ED). MEWS scores are considered a measure of acute illness severity. 12, 13 Our ED-MEWS and its scoring protocol are shown in Table 1 .
• Inpatient mortality (yes or no).
• Readmission within 30 days of discharge.
• Place of residence before admission and discharge destination (own home versus others: extra sheltered accommodation, residential home, nursing home or another inpatient facility).
• Existence of a formal care package, before admission and on discharge (yes or no).
• Clinical Frailty Score (CFS).
14 A local Commissioning for Quality and Innovation hospital payment incentive scheme (http://www.institute.nhs.uk/commissioning/ pct_portal/cquin.html) implemented in 2013 mandated that all patients aged 75 years or older admitted to the Trust through the emergency pathway be screened for frailty using the CFS within 72 h of admission.
• Charlson Comorbidity Index (without age adjustment). 15 • Known history of dementia, or a cognitive concern recorded on admission in the absence of a known diagnosis of dementia (yes or no). The admitting team collected this information under a parallel Commissioning for Quality and Innovation scheme.
The cognitive Commissioning for Quality and Innovation assessment does not intend to diagnose dementia, it tries to separate the dementias that GPs already know about from hospital-identified acute cognitive concerns that GPs might need to assess or investigate further after discharge. In the latter cases, the discharge summaries include information on the clinical evolution of the confusional state (e.g. resolved or not), formal assessments made while in hospital or recommendations/plans for further assessments in the community. It is possible that some of those with a history of dementia had a superadded delirium, and those with acute cognitive concern might have had an underlying undiagnosed dementia. We do not believe that our cognitive variables are "gold standard" for the diagnosis of dementia or delirium, they should be seen as surrogates.
• The modified Rankin Scale (mRS) was used as a measure of function. 16 Scores were retrospectively calculated for preadmission baseline, admission and discharge. 17 • Average physiotherapy frequency defined as LOS divided by number of physiotherapy contacts.
Participants. We analyzed all first admission episodes of people aged ≥75 years admitted to the Department of Medicine for the Elderly wards between 1 December 2014 and 30 May 2015. Patients from outside the county boundaries were excluded because of differences in the social care service delivery, which we believed might introduce bias in outcomes, particularly LOS. Patients with a CFS score of 9 were also excluded, as it was felt that terminal illness could be independent of frailty and could therefore bias results. We also excluded patients who died during the hospital admission, as this would be rated as a mRS of 6, and would bias the analysis of the functional trajectories. testing for differences between categories, independent samples Mann-Whitney U-tests were used for continuous variables and χ 2 -tests for categorical variables. A repeated measures analysis of variance (ANOVA) design was used to assess whether there were differences in change in mRS from baseline to discharge when patients were stratified by cognitive category. Age, CFS, Charlson Comorbidity Index and ED-MEWS were controlled for.
Ethics
Results
There were 663 first hospital episodes over the period, of which 590 patients survived. Among the latter, 244 had no cognitive impairment, 134 had a diagnosis of dementia, 66 had a cognitive concern in the absence of a known of dementia and 146 had missing cognitive data. Baseline characteristics and hospital outcomes are summarized in Table 2 .
The repeated measures ANOVA model showed significant differences in mRS change from baseline to discharge (interaction between cognitive categories and time: F = 4.884, P = 0.002, partial eta 2 = 0.030). Post-hoc analysis of least squared differences showed that there was no The estimated marginal means (with 95% confidence intervals) of the cognitive categories for baseline, admission, and discharge mRS are summarized in Figure 1 and Table 3 . The difference between the change in mRS from baseline to discharge between those with a new cognitive impairment in the absence of a diagnosis of dementia and those with no cognitive impairment appear to be a result of a lack of functional recovery during hospital admission rather than a difference between the two groups at baseline or on admission ( Table 2) .
Discussion
The present study retrospectively examined the association of cognitive impairment with inpatient functional trajectories in acutely hospitalized older adults. The results suggest that the presence of a cognitive impairment on admission to hospital is associated with higher frailty, increased disability and longer LOS (Table 2) ; however, there was an equal degree of functional loss (as measured by the mRS) associated with admission to hospital and functional recovery by discharge (Table 2) . When frailty, ED MEWS, age and Charlson Comorbidity Index were controlled for, people with a known dementia continued to be associated with equal functional recovery compared with those with no cognitive impairment, but also equal LOS (Table 3, Fig. 1 ). However, with the same variables being controlled for, people with a cognitive concern without a known dementia had less functional recovery, and greater disability at discharge than those with no cognitive impairment ( Table 3 , Fig. 1 ).
The present results need to be interpreted in the light of the way our cognitive variables were defined. A cognitive concern without a history of dementia can be due to either undiagnosed dementia or delirium, and the latter is often associated with higher acute illness severity. Previous studies have shown that delirium in acutely admitted patients might not recover in a proportion of patients, and that is often associated with functional decline. 7, [18] [19] [20] [21] [22] Some studies have shown that delirium has an adverse impact on rehabilitation outcomes from both short-and long-term perspectives, 23, 24 and this could impair their rehabilitation potential. In contrast, our results are also consistent with the fact that older patients with dementia recovering from delirium have comparable potential for functional recovery as their cognitively intact counterparts. 25, 26 The present study had limitations, including a retrospective design and a single-center perspective. A further limitation of the present study was investigating cognition as a dichotomous variable. We cannot make any assumptions about the impact of severity of cognitive impairment on functional trajectories. Another important limitation is clinical experience would suggest that despite our data being in line with prevalence reported in acute hospitals, it is still un underestimate. [1] [2] [3] [4] Previous studies have suggested just 35-50% of patients with dementia in hospital have a diagnosis on admission to hospital. 2, 4 Furthermore, approximately 25% of patients in our cohort had missing data regarding their cognitive status. In addition we have not included "admission diagnosis" as a variable within this study, as this data was not available.
The present study implies that people with a noted cognitive impairment on admission without a known dementia are particularly vulnerable to a long length of stay, greater disability, slow functional recovery and inpatient mortality. Reasons for this are not known, but we wonder if, as a "new diagnosis of dementia" was one reason why a person might have been categorized into this group, whether this group had had less contact with medical professionals in recent years, thus increasing their vulnerability to illness. That is, had they regularly visited their GP we would imagine their dementia would have been diagnosed. It could follow that they had other undiagnosed medical conditions or presented to hospital at a later stage in their illness than those with a known diagnosis of dementia. In this regard, it is known that people with dementia who are undiagnosed are older, have fewer years in education, are more likely to be unmarried, male and have less severe dementia than those with a diagnosis. 27 Reasons for the underrepresentation in intermediate care of those with a diagnosis of dementia are not explained by the functional trajectories after acute hospitalization. If patients with dementia do indeed have a slower functional recovery (Table 2) , it would appear logical that they above others would benefit from services designed to bridge the gap between secondary and primary care services. Yet, in our study also, there were significantly fewer patients with dementia than without who were discharged to inpatient rehabilitation ( Table 2 ). The data might hint at a more risk-averse approach to those with dementia; that is, clinicians might be more likely to keep those with dementia rehabilitating in the acute hospital as opposed to with intermediate care. Another potential factor is the common belief that patients should have the opportunity to demonstrate rehabilitation potential by participation in therapy and being able to "carry over." 28 The present study might help provide a better understanding of inpatient functional trajectories of patients with cognitive impairments, and could provide a foundation to challenge preconceptions of whether a diagnosis of dementia affects rehabilitation potential.
